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(57) Pec^epar: 

H3o6peTeHne othocmtca k MeTa/inyprnn. 
CymHocTb: ycipoPiCTBo aha nonyMeHUfl 
ry6Haroro >Kene3a, LjeMeHTHoro KjnuHKepa n 
3fiKTpo3Heprnn coAepwHT ra3oreHepaTop c 
y3noM 3arpy3Kn TBepAoro ronnuBa, 
noABOflOM 0 2 - coAepwamero ra3a u otboaom 
BoccTaHOBHTenbHoro ra3a, umkhoh c y3noM 
BbiBOAa soribi u HecropeBiuero Ton/iuBa, 
ycTaHOBneHHbiM Ha nnHMH OTBOAa 
BoccTaHOBHTeribHoro ra3a ot ra3oreHepaiopa, 
noAorpesaTenb ra3a, ycTaHOBKy Ana nonyvema 
ry6MaToro weneza co cpeACTBawn aha bboa3 
usivienbMeHHoro >Kejie3opyAHoro Maiepnana, 
BoccTaHOBHTenbHoro ra3a n cpeACTBaMM Ana 
BbiBOAa rySqaToro >Kejie3a u OTpa6oT3HHoro 
ra3a. Yctpomctbo CHa6>K6HO nenbfo Ana 
nonyMeHna L^eiweHTHoro KnuHKepa c y3/iaMM 
3arpy3KM TBepAoro TonrwBa m M3BecTHflKa m 
Bbirpy3KM i^SMeHTHoro KnuHKepa, iioaboaom 
O2 - coAepxai^ero ra3a, otboaom 
oTpaSoTaHHoro ra3a n KOMOMHwpoBaHHofi 
ycrraHOBKofi Ana nonyneHun sneiopoaHeprnki, 
coAep>Kau4eM Typ6nHy, KOMnpeccop m reHepaTop 
3neKTpo3Heprnn, ycTaHOB^eHHbie Ha oahom 



Ba/iy. BHyTpn nenn Ana nony^eHna LjeweHTHoro 
KnMHKepa, yzen 3arpy3KM KOTopofi coeAMHeH c 
y3noM BbiBOAa 30/ibi m HecropeBwee TonnuBa 
i^HKnoHa, pa3MeiAeH 3MeeBMK, oahh KOHeq 
KOToporo coeAHHeH c TypoMHofl, a APyrow - c 
KOMnpeccopoM. Typ6uHa coeAMHeHa c 
noABOAaMU 0 2 - coAep^au^ero ra3a 
ra3oreHepaTopa m ne^n Ana nojiyneHna 
L^eMeHTHoro KnuHKepa. Yctpomctbo CHa6>KeH0 
sneKipocpuribTpoM Ana o^uctkh 
BoccTaHOBMTenbHoro ra3a ot nbinn 
sneKTpoMamnTaMn, kotophmh o6opyAOBaHa 
ycTaHOBKa Ana noriyMeHua ryonaToro Keneza, 
BbinonHeHHaa • b bma© KOHycHbix peaiaopoB, 
pacno/io>KeHHbix b ABa npyca, Me>KAy KOTopbiMM 
ycTaHOBneHbi wanK^n, ooTHHyTbie Ko>«yxaMn. 
noAorpeBaTe^b ycTaHOBneH Ha jikhhm otboa3 
BoccTaHOBHTe/ibHoro ra3a. KpoMe Toro, 

yCTpofiCTBO CHa6>K6H0 3JieKTp0BM6paT0paMH M 

pacceKaTenaMU Ana n/iaBHoro onycKaHna 
ry6naToro >Kene3a U3 KOHycHbix peajcropoB, npu 
stom s^eiapoBnGpaTopbi ycTaHOBneHbi no 
CTopoHaM cpeACTBa Ana BBOAa M3Me/ibHeHHoro 
Kene3opyAHoro MaTepnana, a pacceKaTe™ - no 
cepeAHHe cpeACTBa Ana BbiBOAa ry6MaToro 
>Kene3a. 5 3.n. cfc-ribi, 2 wn. 
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(54) DEVICE FOR MANUFACTURE OF SPONGE IRON, CEMENT HARD-BURNT BRICK AND ELECTRIC 
ENERGY 



(57) Abstract: 

FIELD: metallurgy. SUBSTANCE: device has 
gas generator with unit for charging of 
solid fuel, supply 0 2 = of contenting gas and 
discharge of reducing gas, cyclone provided 
with unit for outlet of ash and non-burnt 
fuel installed on line for outlet of 
reducing gas from gas generator, gas 
preheater, device for manufacture of sponge 
iron with means for supply of crushed 
iron-ore material, reducing gas and with 
means for outlet of sponge iron and used 
gas. The device is provided with furnace for 
manufacture of cement hard-burnt brick with 
units for charging of solid fuel and 
limestone and discharge of cement hard-burnt 
brick, supply O2 = of contenting gas, outlet 
of used gas and combined device for 
generation of electric energy including 
turbine, compressor and generator of 
electric energy mounted on one shaft. In 
furnace for manufacture of cement hard-burnt 
brick whose supply unit is coupled with the 



unit of ash outlet and non-burnt fuel of 
cyclone, coil is located one end of which is 
coupled with the turbine and other one - 
with compressor. The turbine is coupled with 
supplies 0 2 = of contenting gas of gas 
generator and furnace for manufacture of 
cement hard-burnt brick. Device is provided 
with electric filter for refinement of 
reducing gas from dust by means of 
electromagnets by which the device for 
manufacture of sponge iron is provided, made 
in the form of cone reactor located in two 
decks between which the by casing covered 
gills are positioned. The preheater is 
mounted on line for outlet of reducing gas. 
Besides, the device is provided with 
electric vibrators and splitters for smooth 
sinking the sponge iron out of cone 
reactors. In addition to that the electric 
vibrators are mounted at sides of means for 
supply of crushed iron-ore material and the 
splitters - in the middle of means for 
outlet of sponge iron. EFFECT: increased 
efficiency. 6 cl, 2 dwg 
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H3o6peTeHne othocmtch k MeiannyprMH, b 
MacTHOCTM k BHGflOMeHHOMy nojiyMGHMK) wene3a. 
4to KacaeTcn noyneHun i^eivieHTHoro Knumepa n 
oneKTpoaHepruM, to ohm HBnflioTCfl 
BTopocTeneHHbiMH npoi4eccaMM, ho b to we 
Bpewifl CB??3aHbi Me>Kfly co6om. 

H3BecTeH cnocoo" nonyneHMH 
BoccTaHOBHTSJibHoro ra3a Arm BOCCTaHOBneHMfl 
okmcjiob wene3a b niaxTHOM neMM, KOTopbiPi 

COCTOMT B TOM, MTO 3TOT CnOC06 BKTIKJHaeT 

ra3nc{)MKaunK) TBepAoro TonnuBa b 
rasMcjwKaTope, oxna>KAeHMe, onucTKy m 
pei^upKynjiL^nio otxoahw,mx KonowHMKOBbix 
ra30B, pasfle^eHne mx Ha MacTb, noAaBaeMyio b 
rasncjDMKaTop, m nacTb, MAymyK) Ha CMeiunBaHne 
c ra30M, nonyMeHHbiM b ra3n4>MKaTope, m noflany 
b 30Hy BoccTaHOB/ieHUfl, a ra3ncjMKaL4nio ymsR 
ocyu^ecTBJiflioT b KwnflineM cnoe c 
perynnpoBaHMeM TeMnepaTypbi Kwnflmero cnofl 
nyTeM noAaMM Mac™ pei4npKynnpyeMoro ra3a 
noA ra3opacnpeAenMTenbHyio peweTKy, npi/i 
3Tom oTxoAfliAH^ ot ra3M4)MKaTopa ra3 ohm 114a K)T 
ot nbinu nepeA CMeLunBaHkieM c ocTanbHoPi 
HacTbK) pei^tipKyjinpyeMoro ra3a. 

HarpeTbifi ra3, UAymwPi Ha BOCCTaHOBneHMe, 
cMeujMBaiOT c HeHarpeTbiM peuupKyjinpyeMbiM 
ra30M nepeA o6pa30BaHneM 

BoccTaHOBMTeiibHoPi CMecn. MsMenbHeHHbiM 
a^enTop cepbi bboaat b KaMepy c 
ra3nc|)m_\npyeMbiM yrnewi. B KanecTBe a^enTopa 
cepbi ncnonb3yK)T n3BecTHAK. Otxoa^lmm^ Ha 
pei^upKyriflquK) KonoujHMKOBbiM ra3 
flono/iHUTeribHo ommla3K)t m oxnawAaioT. 

HeAOCTaTOK M3BecTHoro cnoco6a nonyneHM* 
BoccTaHOBMTenbHoro ra3a coctout b tom, hto 
Ha M3BecTHOM ycTaHOBKe nonynaioT 

MCKHJOHHTe/lbHO TOJIbKO BOCCTaHOBMTe/lbHblM ra3 

Ana BOccTaHOBneHMa okmcjiob wene3a. OAHaKO 

B M3BeCTHOM npOU,eCCe OTCyTCTByKDT, no 

cpaBHeHMK) c npeAnoweHHbiM cnoco6oM, ABa 
OMeHb Bax<Hbix npou,ecca: nonyneHMe 
u,eMeHTHoro KnyiHKepa m oneicrpooHeprMM. 3to 
o6ecneMMBaeT nonyneHMe 6e30TXOAHoro 

npOM3BOACTBa M CHM)KeHMe CeGeCTOMMOCTM 

nojiyqaeMofi npoAyKi^MM no cpaBHeHMK) c 
M3BecTHbiM cnocoooM. 

B M3BecTHOM cnoco6e ocymecTBnfleTCfl 
TonbKo oahh npou,ecc - sto nonyneHMe wene3a. 
B to BpeMH K3K b npeAnoweHHOM cnoco6e Ha 
pHAy c nonyMeHMeM >Kene3a nonyMaioT TaioKe 

UeMeHTHbIM KJIMHKGp M sneKTposHeprMK). 

B pe3yribTaTe coBMecTHoro Mcnonb30BaHMfl 
Bcex npoLieccoB BOCCTaHOBneHMH pyAbi ao 
wene3a c oAHOBpeMeHHbiM nonyMeHMeM 
L^eMeHTHoro K/iMHKepa m sneicrposHeprMM 
AeriaeT npeAno>KeHHoe ycTpoMCTBO BbicoKO 

SKOHOMMHeCKMM M SC^C^eKTHBHblM. 

LlenbK) M3o6peTeHM« flBnaeTca 
MHTeHCMcpHKai4Mfl npoL^ecca BOccTaHOBneHM* m 

nOBblLUeHMfl 3K0H0MMMeCK0M SCjSCfceKTMBHOCTM. 

3to AOCTMraeTcw TeM, mto o6"beAMHeHHafl 
ycTaHOBKa nonyMeHMfl ry6MaToro wene3a, 
L\eMeHTHoro KnMHKepa m sneicrposHeprMM 
BKnKDMaeT b ce6a rasoreHepaTop n neMb Ana 
nonyneHMfl L^eMeHTHoro KnMHKepa, KOTopaa 

COeAHHeHa C KOTnOM-yTMJlM3aTOpOM, KOTOpblfi 

coeAHHeH c 3 n e kt pocf) mji bT poM , sneiapoc^MJibTp 
coeAHHeH c ROAorpeBaTeneM ra3a, 
noAorpeBaTexib ra3a - c BepXHMMM m hmxhmmm 
peaKTopaMM, a nenb una nonyMeHMn i^eMeHTHoro 
KHMHKepa - c tuapoBOM MejibHMi^eM. BHyTpn neMM 
Ana nojiyMeHMfl L^eMeHTHoro KriMHKepa 

BMOHTMpOBaHa 3MeeBMK, KOTOpblC^ coeAMHeH c 
Typ6MHO«, Ha oahom Bany C KOTOpOM 
pacnonarawTCfl KOMnpeccop m reHepaTop. 
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Ha cf)Mr. 1 M3o6pa>KeHa Ta MacTb 
06"beAHHeHHO^ yoraHOBKM, Ha kotopo^ 
nonyMajoT BOCCTaHOBMTenbHbiPi ra3, L^eMeHTHbiPi 

KTIMHKep M 3neKTp03HeprMfO, KOTOpafl BKJlMDMaeT 

6yHKep yrnsR 1, b Hero bmohtmpob3h saTBop 
6yHKepa 2. ByHKep coeAHHen co ujHeKOBbiM 
nMTaTe/ieM 3, KOTopbiW coeAMHeH c BHyTpeHHetf 
nonocTbio ra3oreHepaTopa, b Hn>KHeM MacTM 
ra3oreHepaTopa pacnonaraeTCfl peiiieTKa4, noA 
KOTopo^ pacnonaraeTCfl AyTbeBaw KaMepa 5. C 
AyTbesoM KaMepo^ coeAMHeH AyTbeBo^ 
BeHTMJiflTop 6. CTeHKa Hapy>KHoro L^MJiMHApa 7 
BbinonHeHa M3 orHeynopHoro KMpnMMa m 
cHa6>KeHa TennoMsoriflUMe^, BHyTpeHHMM 
i4m^mhap 8 ra3oreHepaTopa M3roTOBJieH us 
>KaponpoMHoro nyn/Ha mjim M3 waponpoMHOM 
CTa/iM, Ha ee BHyTpeHHetf CTopoHe 
pacnonaraiOTCfl conna 9. Me>KAy Hapy^HbiM m 
BHyTpeHHMM i^MJiMHApaMM o6pa30BaHa nonocTb, 
KOTopa^ npeACTaBJiaeT co6om AyTbeByio KaMepy 
10. Ta3oreHepaTop coeAMHeH c l\mkjiohom 1 1 , a 
oh - c 6yHKepoM 12. L4mkjioh coeAMHeH c 
KOTnoM-yTMriMsaTopoM 13, KOTopbiM coeAMHeH 
Mepe3 ra30AyBKy 14 c s/ieiapoctimibTpoM 15, 
nocneAHM^ coeAMHeH c KOMnpeccopoM 16, 
CB«3aHHbiCi c noAorpeBaTeneM ra3a 17, b 

KOTOpOM BMOHTMpOBaH 3Me8BMK 18 B erO HM>KHGM 

MacTM ycTaHOBneHa roperiKa 19. floAorpeBaTejib 
ra3a MMeeT jimhmk) otboa3 ropflnero 
BoccTaHOBMTenbHoro ra3a 20. floA 6yHKepoM 
pacnonaraeTCfl ujHeK 21, KOTopbiM coeAMHeH c 
BepTMKaribHOM Tpy6oCi 22, KOTopaa cB«3aHa co 
luhgkom 23, coeAHHeHHbiM c neMbio aha 
nonyneHMfl LjeMeHTHoro KriMHKepa 24. neMb Anfl 
nonyMeHMfl ueMeHTHoro K/iMHKepa coeAMHeHa c 

U.MKJ10HOM 25, a OH - C 6yHKepOM 26, KOTOpbIM 

TaKxe coeAMHeH co niHeKOM m c stmm we 
ujHeKOM coeAMHeH 6yHKep Anfl M3BecTH^Ka m 
Ton/iMBa 27. IIoa neMbK) An« nonyMeHMfl 
L\eMeHTHoro KriMHKepa pacnonaraeTCfl AyTbeBaa 
KaMepa 28, HaA Heio pacno/iaraeTcn penieTKa 
29, a c6oKy b HMWHeM nacTM Kopnyca neMM Anfi 
nonyneHMH L^eMeHTHoro K/iMHKepa MMeeTCfl 
naTpy6oK 30. TypSMHa 31 coeAMHeHa co 
3MeeBMKOM 32, KOTopbiM pacnojioweH b neMM 
Ana nonyMeHMfl L^eMeHTHoro K/iMHKepa, 3MeeBMK 
TaioKe coeAMHeH c KOMnpeccopoM 33. Typ6MHa m 
KOMnpeccop pacnonaraioTCfl Ha oahom Bany c 
reHepaTopoM 34. Ha napoBOM nMHMM MMeKJTCw 
3aABMWKa 35, 36, 37. Typ6MHa coeAMHeHa c 
ra30AyBKO« 38, KOTopajR coeAMHeHa c AyTbeBofi 
KaMepoC^ neMM atia nonyneHMfl i^eMeHTHoro 
KnMHKepa. Ha nMHMM noAaMM Tennoro B03Ayxa 
ycTanoBneHbi 38abm>kkm 39, 40, 41 m 33abm>kkm 
ycTaHOBneHbi Ha ra3onpoBOAe 42 m Ha 
ra3onpoBOAe 43 nepeA ropenKOM y 
noAorpeBaTenp ra3a. (leMb aha nonyneHMn 
L^eMeHTHoro KnMHKepa coeAMHeHa Mepe3 
naTpy6oK 30 c mapoBOM MenbHMueii 44. 

Ha (f)Mr. 2 M3o6pa>KeHa Ta nacrrb ycrpoMCTBa, 
Ha kotopom nonynaioT ry6MaToe wene3o. 3Ta 
MacTb ycTaHOBKM BKnioMaeT ABa p^Aa 
peaKTopoB, b Ka>KAOM p^Ae no TpM peaicropa. 
Ohm coctoht M3 sepxHMX 45 m hmwhmx 46 
peaicropoB. 06iAee MMcno peaiaopoB 12 ujTyK. 
Ha BepxHMx peaiaopax ycTaHOBneHbi 
sneicrpoMarHMTbi 48. Me>KAy BepxHMMM m 

HMWHMMM peaKTOpaMM MMeKDTCfl >Kani03M 49, 3TM 

)Kani03M o6T«HyTbi KO>KyxaMM m coeAMHeHbi ohm 
Me>KAy co6oM nocpeACTBOM naTpy6KOB, a 
KpaMHMM KO>Kyx MMeeT naTpy6oK 51, KOTopbiM 
coeAMHeH c AbiMOCOCOM 52, coeAMHeHHbiM c 
LJ,Mi<noHOM 53. HaA BepxHMMM peaiaopaMM 
pacnonaraeTCH 6yHKep 54, b 3tmx we peaicropax 
ycTaHOBneHbi LUM6epbi 55. (lo 6ok3m 6yHKepa 
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ycTaHOBneHbi BU&paTopbi 56 n 57. (Ioa hh>khmmm 
peaicropaMM ycrraHOBJieH 6yHKep 58, b stom 
6yHKepe ycTaHOBneHbi pacceKaTenki 59. flofl 
hwkhhm 6yHKepoM ycTaHOBneH wn6ep 60 n 
6yHKep coeflMHeH c OTcacbiBaioLnefi Tpy6ow 61 , 
a 0Ha coeAHHeHa c MenbHMHHbiM BeHTwiHTopoM 
62, a oh - c i^mioiohom 63. BepxHue peaicropbi m 
HM>KHMe peaiaopbi coeAMHeHbi c KonneKTOpOM 
64, KOTopbiPi MM68T naTpy6oK 65. B BepxHue 
peaKTOpbl BBOAWTCfl ropflHHtf 
BOCCTaHOBMTGDbHbl^ ra3 Mepe3 3aABM>KKM 66, 67 

h 68, a b HMKHMe peaiaopbi - ropyiHufl 
BoccTaHOBHTenbHbifi ra3 nepe3 3aABM)KKM 69, 70 
m 71. HaA BepxHUM SyHKepoM ycTaHOBneH 
TpaHcnopTep 72. 

YcTpoCiCTBo nonyMeHMfl ry6qaToro >Kene3a, 
UeMeHTHoro KnMHKepa m ajieiaposHepruM 
pa6oTaeT cneAyiou^nM o6pa30M. Ha a^hhom 
ycraHOBKe MoryT 6biTb ncnojib30BaHbi 
Me/iKosepHMCTbie 6ypwe m KaMeHHbie ymn m 
Aawe Top*, yronb U3 6yHKepa 1 Mepe3 nuTaTenb 
2 nodynaeT Ha LUHeK 3, KOTopbifi noAaeT yronb 
b ra3oreHepaTop Ha peiueTKy 4 Mepe3 AyTbeByio* 
Kawiepy 5 BeHTi/inflTopoM 6 noAaeTCfl B03Ayx, 
B3AyBaeMbiC^ B03Ayx 3acTaBnaeT HaA peweTKofi 
ropeTb yronb b KunwineM cnoe, us Typ6nHbi 31 
ra30AyBKOM 38 HarpeTbifi B03Ayx Mepe3 
3aABM>KKy 41 noAaeTCH b AyTbeByK) KaMepy 10. 
Bo3Ayx H3 AyTbeBofi Kaiviepbi npoxoAMT nepes 
conna 9 n co3AaeT BuxpeBoe ABHweHkie, oho 
noAXBaTbiBaeT TonnnBo m ycunnBaeT npoL^ecc 
ra3nc{)HKai4Mn Teivi, mto noBopannBaeT Ka>KAyK) 
MacTkiqy yrrm n AenaeT ee AOCTynHbiM 
ycuneHHOMy ooorpeBy n BbiHocm b l^mkhoh 1 1 
30Jiy m HecropeBLuwfi yronb, a 3aTeM b 6yHKep 
12 M3 6yHKepa Mepe3 niHeK 21 nocTynaeT b 
BepTMKanbHyjo Tpyoy 22 m 3areM Mepe3 LUHeK 23 
nocrynaeT b nenb Ana nonyvemn i^eMeHTHoro 
KnuHKepa 24. Co luhskom 23 coeAHHeH 6yHKep 
27 aha M3BecTH«Ka m TonriMBa, KOTopbie 
bboa^tca b nenb A^m nonyMeHwa LjeivieHTHoro 
KHMHKepa n noAA©P>KaHMfl b nenM HywHofi 
TeMnepaTypbi. 3ona, yHOcuMaa ra30M M3 nenn 
Ana nonyMeHkm ijeMeHTHoro KnuHKepa, 
OTAenneTCfl b L^nicnoHe 25 i/i 3aTeM nociynaer b 
6yHKep 26 m cHOBa nocTynaeT b ne^b Ana 
nonyneHUfl uewieHTHoro KnuHKepa. 
06pa30BaBaia«cfl ijeivieHTHafl Macca b BHAe 
He6o/ibUJMX KOMbeB KnuHKepa b neMM Anfl 
nonyneHMfl LjeivieHTHoro KnuHKepa qepe3 
naTpy6oK 30 nocTynaeT b wapoByio Me/ibHUL^y 
44 aha u3MenbHeHHfl ao tohkocth noiviona Ha 
ewe 4900 0Ta/cM 2 . KownpeccopoM 33 noAaeTca 
B03Ayx b 3MeeBMK 32, rAe oh noAorpeBaeTca, a 
3aTeM HarperbiPi B03Ayx nocTynaeT b Typ6nHy 
31, BpaLnaKJLuaflCH Typ6nHa npuBOAMT bo 
Bpai^eHne KOMnpeccop 33 m reHeparop 34. 
TeHepaTop npn BpameHi/in Bbipa6aTbiBaeT 
3/ieKTpo3HeprnK). Tas BMecTe c nbmbjo, KOTopwi* 
otboahtca M3 L^MKnoHa 11 nocrynaeT b 
KOTeji-yTMjin3arop 13, rAe nojiynaiOT nap. 3tot 
nap ncnojib3yeTcn Ann napoBosAyiiJHoCi cMecu b 
ra3oreHepaTop m b nenn An« nonyneHUfl 
LjeMeHTHoro KnuHKepa nyTeM Ao^aBneHUfl k 
B03Ayxy nepe3 3aABM>KKy 35 b ra3oreHepaTop m 
Hepe3 3aABM>KKy 36 b nenb ppn no/iyneHun 
UeMeHTHoro KnuHKepa. HarpeTbM B03Ayx M3 
Typ6MHbi ra3OAyBK0fi 38 noAaeT Mepe3 
3aABn>KKy 39 b AyTbeByra KaMepy nenn Ann 
nojiyneHMfl ueweHTHoro KnuHKepa m Hepe3 
3aABM>KKy 40 b AyTbeBO^ BewwiflTop 6. M3 
KOTna-yTnnn3aTopa ra3 ra3OAyBK0fl 14 noAaraT b 
3neKTpoc{)njibTp 15 cyxoPi ohmctkh ot nbmn m 
3aieM KOMnpeccopoM 16 BOccTaHOBMTeribHbi^ 
ra3 MO>KeT 6biTb noAaH Ha OHMCTKy ot 
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yrneKMCJioro ra3a m ot cepHMCToro ra3a, a 
saTeM HanpaB/ieH b ra3ro/ibAep, a ywe noTOM 
noAaH b noAorpeBaTenb ra3a 17, rAe ero 
noAorpeBawT ao HywHotf TeivinepaTypbi. npn 
npoxo>KAeHnn nepe3 3MeeBMK 18 o6orpeB 
3MeeBHKa nponcxoAMT c>KnraHneM ra3a b 
ropexiKe 19 u 3aTeM roppMMPi 
BoccTaHOBMTeribHbiM ra3, coAep>KaiAHM boaopoa 
n OKucb yrnepoAa, HanpaBJifleTCfl no mnm 20 b 
peaKTopbi. Ta3 Anw OKuraHUfl b rope/iKe MO>KeT 
6biTb ncno/ib30BaH M3 nenn Anfl nonyMeHkifl 
qeMeHTHoro KnuHKepa, noAaH nepe3 3aABM>KKy 
43 mjim HanpaBneH Mepe3 saABH>KKy 42 b 
sneKTpoctJuribTp Ha onucTKy ra3a ot nbinn. 
M36biTOMHoe KoiiMMecTBo BOA^Horo napa MO>KeT 
6biTb Mcnonb30BaHO Ann Apyrux nyyq\ m 
OTBefleHO nepe3 3aflBM>KKy 37. 

Tohko n3MenbMeHHa« >Ke/ie3Hafl pyAa 
TpaHcnopTepoM 72 noAaeTC^ b 6yHKep 54, 
KOTopbiM HMeeT no 6o«aM 3neKTpoBn6paTopbt 56 
m 57, MTo6bi >Kene3Hafl pyAa He 3aBMca^a b 
6yHKepe. M3 6yHKepa nepe3 wn6ep 55 me^e3Hafl 
pyAa nocTynaeT b BepxHue peaiaopbi 45. B 
Ka>KAbi« peaicrop bboamtca rop«MM« 
BOCCTaHOBHTe/ibHbiM ra3 noA AaaneHneM Mepe3 

33ABM>KKM 66, 67 M 68. BBOAHMblM nOTOK 

ropflnero BoccTaHOBMTeribHoro rasa b peaiaopbi 
noAXBaTbiBaeT tohko n3MeiibMeHHyto >Ke/ie3Hyio 
pyAy m b npoL^ecce nepeMeiAeHM« BAorib 
KOHUMecKoro peaiaopa BoccTaHaannBaeT 
>Keiie3Hyio pyAy, AOCTumys >Kan»03M 49, 
ra3oo6pa3Hbie BemecTBa otboahtcw qepe3 
KO>Kyx 50 m naTpy6oK 51 npn noMoiAn AbiMOCoca 
52 B i^mkjioh 53, a He no/iHOCTbio 
BoccTaHOBneHHafl >Kene3Ha^ pyAa nocTynaeT b 
HH>KHne peaiaopbi 46, KyAa bboahtca noA 
AaBneHneM ropaHUM BoccTaHOBMTeribHbiM ra3 m 
KOJineKTopa 64 4epe3 3aABM)KKM 69, 70 m 71. 
Pa6oTa hh>khhx peaiaopoB CBfl3aHa c pa6oTofi 
BepxHux peaiaopoB. Ecjim OAMH M3 BepXHMX 
peaiaopoB He pa6oTaeT, to cooTBeTCTBeHHO He 
pa6oTaeT w hm>khmR peaiaop. B peaiaopax kbk 
BepxHux, tsk m b hvdkhmx npoTeKaioT c/ieflyioLmie 
peaKi^nn Me>KAy >Kene3Hofi pyAOM n ropflMMM 
BOCcraHOBMTenbHbiM ra30M: 

Fe 2 03 + 3H2 = 2Fe + 3H 2 0 

Fe 2 0 3 + 3CO = 2Fe + 3C02 

H3 HH>KHMX peaKTOpOB BOCCTaHOBJieHHOe 

>Kene30 nocTynaeT b 6yHKep 58 nepe3 
pacceKaTenM 59, MTo6bi noTOK ry6MaToro >Kene3a 
onycKancfl b oyHKep nnaBHo. H3 6yHKepa Mepe3 
OTcacbiBaKxnyio Tpy6y 61 npn noMoiAH 
Me/ibHMHHoro BeHTurifiTopa 62 oTcacbiBaeTCfl b 
l^hktioh 63, ryGnaToe >Kene30 otboahtca M3 
6yHKepa nepe3 tun6ep 60. Ha BepxHux n hm>khmx 
peaKTopax ycTaHOBiieHbi sneiapoMarnnTbi 47 m 
48. FlpuMeHeHne sneiapoMarHHTOB a^a 
C03AaHH« 3JieKTpoMarHi/iTHoro norm, KOTopoe 
cnoco6cTByeT n3MeHeHH»o K0Hi4eHTpai4nn 

aKTMBHblX L^eHTpOB Ha nOBepXHOCTH OKHCHOB 

>Kene3a, mto ycKopneT 

aACop6L^MOHHO-Aecop6i4MOHHbix npoL^eccoB npn 
BoccTaHOBneHMM. B peaKmioHHOM npocrpaHCTBe 
HanpflKeHHOCTb nonn cocTaBJineT 500 3. 
npouecc BoccTaHOB/ieHMfl okhcjiob >Ke/ie3a b 
ycnoBnax Hano>KeHMfl sneiapoMamnTHoro non« 
nponcxoA^T npn 6onee hm3kmx TeivinepaTypax, 
nopyiAKa 700-800 °C (b Ka>KAOM OTAeiibHOM 
cny^ae Mo>KeT 6biTb BHeceHa KoppeianpoBKa b 
Hanpyi>KeHHOCTb norifl n TeMnepaTypy 
BoccTaHOBHTeribHoro ra3a b 3aBncnMocTM ot 
coAepwaHHH >Kene3a b )Kene3HOM pyAe n ot 
coAepxaHHJ? MMHepanbHbix npniwece^ b 
>Kene3Ho« pyAe). ripnivieHeHne hm>khhx 
peaiaopoB ocHOBbiBaeTCfl Ha 



CD 



CO 
CM 
O 



npoAO/iwHTeribHocTki npoqecca BoccTaHOBneHua 

>Kene3HO^ pyAbl BO BTOpOM l\]AKT\e. CKOpOCTb 

BoccTaHOBneHUfl MacTULj Kene3H0fi pyflbi 

3aBMCMT OT TOrO, Ha CKOHbKO Ma/lbl MX pa3Mepbi. 

Mcno/ib30BaHne ycTpoficTBa Ana nonyHeHM^ 
ry6MaToro xenesa, L\eMeHTHoro KAUHKepa m 
aneicrpoaHeprnn no3BormeT ocyi^ecTBMTb 
BHeAoweHHoe npou3BOACTBO MeTanna Ha 6ase 
nppMoro BoccTaHOBneHHH, mto o6naAaeT 
oMeBMAHbiM npenMyu^ecTBOM nepeA AOMeHHbiM 
npoiieccoM, TaK KaK npeAnaraeiwoe ycTpotfcTBO 
He Tpe6yeT 6ojibiiinx 3aTpaT no cpaBHeHwo c 
AOMeHHbiwi L(exoM, a Ana nonyMeHHH ry6MaToro 
>Ke/ie3a He Tpe6yeT KOKca v\ amoMepaTa, Tax 
npu AOMeHHOM npoi^ecce, u Meiann no/iyMaeTca 
He 3arpw3HeHHbiM cepHMCTbiM coeAHHeHneM. 
KpoMe OToro, SKonorym OKpywafometf cpeAbi 
no3BormeT 6biTb HMCTofi. A nony^eHHbie 
UeMeHTHbi^ KTiHHKep n ajieiaposHeprwa 
cnoco6cTByioT yAeweBJieHwo ce6ecT0HM0c™ 
nojiynaeivioro ry6MaToro >Kene3a. 

OopMyna M3o6peTeHM«: 

1. YCTPOfiCTBO flJlfl nOJlYMEHl/lfl 
R/BMATOrO WEJ1E3A, L|EMEHTHOrO 
KJ1MHKEPA M 3flEKTP03HEPn/1H, 
coAepwamee ra3oreHepaTop c y3noM 3arpy3KH 
TBepAoro ronnuBa, iioaboaom C^-coAepwamero 
ra3a u otboaom BoccTaHOBureiibHoro ra3a, 
I4MKH0H c yanoiw BbiBOAa 30/1 bi n HecropeBwero 
TonnuBa, ycTaHOBneHHbM Ha mnm oTBOAa 
BOCCTaHOBMTe/ibHoro ra3a or ra3oreHepaTopa, 
noAorpeBaTe/ib ra3a, ycTaHOBKy Ana nojiyneHMfl 
ryGnaToro >Ke/ie3a co cpeACTBaMH aha BBOAa 
nsMe/ibMeHHoro >Kene3opyAHoro MaTepnana, 
BoccTaHOBHTe/ibHoro ra3a m cpeACTBaMM a^h 
BbiBOAbi ry6naToro >Kene3a \a OTpa6oTaHHoro 
ra3a, oTnwMaromeecfl TeM, mto oho CHa6>KeHo 
ne^bio Anfl no/iyMeHMH i^eivieHTHoro KnuHKepa c 
y3JiaMu 3arpy3KM TBepAoro TonnuBa m 
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u3BecTHflKa m Bbirpy3KM L^eMeHTHoro KnuHKepa, 
noABOAOM 0 2 -cx)Aep>Kai4ero ra3a, otboaom 
oTpaSoTaHHoro ra3a, 3MeeBHKOM n 
KOM6MHnpoBaHHo^ ycTaHOBKOfl aha nojiyneHnw 
anexTposHeprnn, coAepwamefi TypGi/iHy, 
KOMnpeccdp h reHepaiop anefcrpoaHeprnn, 
ycTaHOBneHHbiM Ha oahom Bany, npn stom ysen 
3arpy3KM nenu aha nojiy^eHun i^eMeHTHoro 
KfiMHKepa coeAMHeH c y3noM BbiBOAa 3onbi h 
HecropeBiuero TonnuBa LjHKnoHa, a 3MeeBMK 
pa3Meu^eH BHyipn nem* u coeAHHeH c oahhm 
KOH140M c Typ6nHOM, a APyruM • c 
KOMnpeccopoM. 

2. YcTpoMCTBo no n.1, OTJiMMajou^eecfl TeM, 
mto Typ6nHa coeAHHeHa c noABOAaMn 
C 2-coAep>KaLi^ero ra3a ra3oreHepaTopa n nenn 
A/ifl nojiyneHMfl ijeMeHTHoro KnuHKepa. 

3. YcTpoMCTBO no n.1, OTnuMajou^eecfl TeM, 
mto oho cHa6>KeH0 aneKTpoqbM/ibTpoM Ann 
ohmctkm BoccraHOBMTenbHoro ra3a ot nbi/in. 

4. ycTpoficTBO no n.1, OTJikmaiomeecfl reivi, 
hto oho cHa6>KeHO 3JieKrpoMarHHTaMn, 
KOTOpbiMi/i oGopyAOBaHa ycTaHOBKa Ana 
nonyqeHMfl ry6HaToro >Kene3a, BbinonHeHHan b 
BMAe KOHycHbix peaicropOB, pacnono>KeHHbix b 
Asa apyca. Me>KAy KOTopbiMn ycTaHoaneHbi 

>Ka/lK)3H, 06THHyTbie KO)KyXaMM. 

5. YcTpoMCTBo no n.1, omwMaiomeecfl TeM, 
mto noAorpeBaTe^b ycTaHoaneH Ha jiuhmm 
OTBOfla BoccTaHOBMTenbHoro ra3a. 

6. YcTpoCicTBo no nn.1 m 4, OTnuMawii^eecyi 
TeM, hto oho CHaGweHo 3neiapoBn6paTopaMn n 
pacceKaTen^MM ada nnaBHoro onycxaHun 
ry6MaToro >Kene3a M3 KOHycHbix peaicropoB, npn 
3tom sneicrpoBnOpaTopbi ycTaHosneHbi no 
CTopoHaM cpeACTBa Ann BBOAa M3MenbMeHHoro 
Kene3opyAHoro MaTepna/ia, a pacceKaTe™ - no 
cepeAMHe cpeACTBa aha BbiBOAa ry6HaToro 
>Kene3a. 
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